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(54) BRANCHING FILTER AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To miniaturize the branching filter to the utmost by containing 
character improvement circuit elements in one package and forming them 
integrally while maintaining the isolation and interaction of them in a satisfactory 
state without depending on an external circuit with respect to the characteristic 
improvement circuit elements, with regard to improvement of the optical 
demultiplexer. 

CONSTITUTION: Two or more filter elements 12 having a passing characteristic 
of a prescribed band frequency, and an impedance matching element 1 3 and a 
phase matching element 14 for assisting a frequency characteristic of the filter 
element 12 are stored in a vessel 10 formed integrally, and the impedance 
matching element 13 and the phase matching element 14 are embedded in the 
inside 1 0A of a vessel structure body except an area in which the filter element 
1 2 is stored. Also, the impedance matching element 1 3 and the phase matching 
element 14 are housed in the inside 10A of the vessel structure body, and consist 
of a strip line structure having the upper and the lower ground layers 1 0B. 
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20 <y ^ /I y $r- 2 0 K'JRiS L-T— mtZT2> t\ 

[0 063] H6~8n ^%m<DmicDm&mzm% 

SttM&OJBjjSlSBTC**. $Jx.«\ §ffi«^©8fc CM 
Hz] -IfcG [MHz] ©»»»#*«-|li-rS» 1 
*»«t4tt. -H6 (a) fc43V»T, S-T, *1-gBAttJ 
TjSS^Tx, GND, Rx, ANWt!|y§£>*U -^-©iBISffl 

;i/««KJt 5nfc^»*«*«» 1 1 ©-Mi 

&4->-h«Ot53yi'Sfi (*MBD — KJB201 ) ± 

ksb i © y 9 > h h g 1 1 ^HLmmmmm 2 4 ©» 

[0 0 6 4] mz^ 06 (b) fccfe^T, <f>^«202 

tf, 5 0 CO) ©«H4-<>e~^>X*»J«TS»-&. 
|w, J¥$t©^, ^>^Xf>, If©*SXMJy 

y'j'Oifitm&MiOi \zwttf*>n%> (04 (b) # 
Kg) o W>t-y>xzoli, xh'Jy7°5 

h, CF w/h^0.35©»-& 

(C (1) sCicJ:D^ASn«.o 
40 [0 0 6 5] 
[Rll 



(7) 



6-97761 



11 

Zo V~ e = 



12 



94. 15 



[(W/h)/(l-t/h) ] +(CF/0.0885£) 



CD 



mu 

0.0885e 

C p = __ [2Kln(k + l)-(k-l)ln(k 2 -l)] 



n 



1 



1-t/h 

[0 0 6 6] w/hao;35C3«^-©^-ODm«ftD * [0 0 6 7] 

\t (2) SfCJcD-^ * Wfc2] 

4h 

Zo V" e = 601n( — ) (2) 



W 

— II + 

2 jjtw 



t 4?rw t 
— [ l + ln( )+0.51»( — 



[0068] f£&, -f>^-y>7.m^m^2 3 tmu 

[0 0 6 9] -^T, H6 (c) tCfcViT, ftffll$ffi3S 
S§2 4^^$nfc*^Ji202 ©±Mfc + W^7>K 
J1203 mSm2<Dif7>\ t 'fU~-hGn j P^>if—y> 30 
Xfi£-0S&2 3©»J5K«*24A3WWa5n&'ZJ^J*Ji20 

[0 0 7 0] 07 (a) tdfc^T, ZJB5/j£g20 

4 ©JBJ*fB«23Afc-r >tf-y>Xg£-|HlB§2 3 
t5. 0<J;U£, M^H>y^>X£ffiw, J9£t© 

J&S204 (0 4 (c) #ffiQ „ 

[0 0 7 1] ^{C, 07 (b) KiSHT, -Y>k°-^"> 
X«E^IhFBS2 3^)5g$tlfcZ^Jl204 ©±JltcS± 
^5->FB205 mSmsOVyy^^U—YG^^y ^ 40 
M*fF 1 ,. F 2 ©»-&«*22A*«#IiS 5nfc7-ft 

[0 0 7 2] foS, ^-^^^207 »<t55y^I 
ifi#|*l«20Aa> &/ft«ttfl*Hfitt*9l»aa UT-fe 5 5 >y 

[0 0 7 3] #^ffl5'J-'HJ120l , <f>Jf>& 

J1202 , 4 j ra^^>KH203 , Z X»ftj|204 , *_t^ 
> HJB205 Rtf^ 1 ~M 3 © ^ ^ > F h G 1 1 ~ G 

1 3*« ^J&EB 3 tlfcMmm X ;>-^;KD^M/&t^fifi^-& 50 



) z ]} 



-r^t^o, *»«scK^$n. 7^M*fF 

1, F2*|»<-fc7 3y^«lift#:rt»20AS#-r*"fe5 
3 7?/Vyir-^2 0«»5 (iH5 (a) # 

St) o 

[0 0 7 4] 0 8 (a) ('*5V^T, t75y^ 

rty>T— P2 OCDV-i^—^v FB206 tC7WJl'^* J ? 
Fl, F2fflg&Ii§t5. #tJA.«\ 7^;^^F 

1, F2«*±^9> FB205 ±\zmm-r^3(Dify 

J^LkOOX^Jl^SSl^F 1, F 2*Ir1— spBK^t"** 
^tC», SK7-fM*fF 1 ti©7^Mif F 2 

[0 0 7 5] fit, 08 (b) tC*5ViT< ^-f*>x 
-f>m&7^W«fFl, F20lfAl, A 

2, Bl, B2, &*M|Gndl, Gnd2 tU-i^— 
KB 206 Otfc«Dfi*fcflta'r*l'J«tSttifi ; f 

[0 0 7 6] £tlfCj;D, 04 (a) ic^£tl* J; 5 & 
Sfilfll^Olfc (MHz] ~i$CG [MHz] 0JHtt&tt«4HB 

lx. *^bj©hi (Dmmwzm&ftfcm<DBt&jjmz 

JctUi. 06~8it^-TJ;^tc> &4SM&ft%2 4*»-f 
[0 0 7 7] y§ttffiffiMflBNU&2 4^-f >fcf- 



(8) 

13 

ft, tft^m^m^mm^nrzm^iz, jgi©^> 

S^liSS2 4©±JigB[c, im«K:, f 3®y7>F^l/ 
-hG13, *±^9>FS205 . ZJKJ&J1204 R££Jg2 
©^5 > F"7>- h G12(cJ: D»ii$nfc-f > tf-^ 
>XS-&0!i§2 3^-fe5 5^^«jg#:F*3g|520AtCJSs6ji 

[0 0 7 8] &*|^«S&2 4©±gefS*C-T> 

t-^>Xfi-a-HI8S2 3 triS^T^€.»tt, 10 
S§^5 0 [Q] CD#tt-<>bf-^>XZ oiCJ:0f«^$ 

6 ft, t<D&m »©»Sra L£&%>fcSb~£$> : £><, 
7^M*fFl, F2^?.#t0««©fl 

[0 0 7 9] Z\(DZ\£frt>> —mtSftfzizy^y^m 

igffimfoometmm mmm 22At, 2^©7^;i/^ 

*fFl, F 2^-&BBi»3n^c:itC<J;f9, ^7^^ 20 
^stlT F 1, F 2 0JRi||<l«rt©SfiKPE5«J«fC«t D«»'> 

[0 0 8 0] CtltC<fc.t), Hl~H3CD^7>H7 p l/- 

h g 1 1 ~ g 1 3 it «k <o temftzgrmmm \z-rzz\t was 

3. riCD^^^5>HS203 , <*>^j£»202 , Z^fiScJi 
204, *_h.^5>HJ1205 $Il~i3 0^7>F7"l^ 
->Gll~G13T*^^^«jg{CJ;D, -Y>fcf- 

#>7M&wsk2 3 j pumm'sm&i2 4ffl<Dm^m& 

fFl, F 2 &mfcfty*r—i?\Z®lffitZ>m&\Ztk'< 

[0081] (2) m2(Dmmmoymm 

fc43, £1 ©*;«to«t»fcS©.ttSS2©|fcK«T 

iaftStl§fe©T$5„ 40 

[0 0 8 2] -r^to.-fe, "fe^S^A??*-— 5>3 0 tt* 
^•y7"306 ?)t»ij-6nfct75y^SiiI^?>^ . 
0, *©«ft#rt«30Att^8B'J-l«*301 t. SB 1 , 
^2©i7*5>H ; yi/-hG21 ) G22KJK*nfc*»J«Ji 
302 , Z^H303 , ft±^7>HH304 #>£,J5K-5. 

[0 0 8 3] >WJ-FJB301 ©^«i£«, fl-SB 

AttiTjSg^Tx, GND, ANT, RxWSn, ^"©1*1 

Hz) fc*SJl»&©t 0 -^{fi£WT£fe©T&D, 50 
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J?3«©2ffi, 3{»K£JlWr3fc©T<fc§o 
[0 0 8 4] <f)^fiKS302 ttfl>fR'J-h*»301 ©±JifC 

mn^fttz^i<mf^>by\^—v mt&mwm gz\ 

^^ffiLT^tt^n, j e<Z)<f>^fi£H302 fctt*. £1©* 
Jtffl£F9flt£. tt*«P&H»2 43&«»W6n*. 
[0 0 8 5] £&, Z7£fi5cJl303 tt*0J&Ji3O2 ©_hj» 

43, ^>¥-y>xm&mm3 3 3 4 t 

*« psi -¥W tc *3 n t its £ tifcisa & <=> nx v .. 

[0 0 8 6] £6iC, -<>tf— ^>Xg-&[HlS§3 3 iffi 
ffi^-a-!SSS3 4 t*«*±^5>f t B304 ±©3§2©:7*7 
> h* ^ V- V G 2 2 <h U - H Jg30 1 Jt ©fg 1 © 9 *? > 

5. 00*.^ fiw, J»$t©^ ; ^>^'Xt>, #I#© 
MJ y^-f ©*^figJB302 , Z» 

fife«303 , *±^7>HH304 fcKttens. 

[0 0 8 7] fe*5. ^comvffimtm i v>mmMt.mm. 

ffittlg l ©HJfi^lilfHti^feae), ^©l^0J**Bf&-r 

[0088] j:©«kotcLT, *mncDM2<Dmmmiz 

Fl. F2S»iWL.fc««K^K. 3 CGHz) icifcg« 

tu %.rc, ^<D±.7^vzmmmmmmi<Dmmm\z 

[0 0 8 9] C©fcJ6, #iil«^«^©ffi©®m«S§ 

rif^H««c»«f x cghz] (Mmmmm 

Ji) Si+^W'g-ic, ^©ffiffliSiSSfc© 2 «, 3i«-> 
fc, -T >-tf-y >Xi^lslK 3 3 W©t 7 5 -y i'il 

frrta530AkdH*a*nfc*>3 — hx^^2 5 jet 

©« ?£St#tt £&#-<r 3 ^ i: «tUSB i & S o 
[0 0 9 0] cntCckO. S»»jft«<OttHO|^I±3^H 

(3) m3<Dnmme>wtm 

010 (a) Jtoimmm^fc x> , 010 (b) 
^©^Bo^ffiH^-^n-en^uTv^o 

[0 0 9 1] Hi, H2©*«^JiS^-5©tt^ 

3©»#lJTtt, &7^H*fFl, F2 0JB.1, IS 
2©y9>HyU-hG21, G22iC#St*itiJ«gnd^ 
B|5Attl77*^Tx, Rx, ANT, GNDfcjfi^B&^TjHtfl 
mWi~£ft\ R^fiPAttJASS^Tx, Rx, ANT, GNDj&t 
«®*f»S5t-IBS$tl3<, 

[0 0 9 2] Sfc, ^3-KX^7*2 5^1$ KDMMW 



(9) 

15 

wfomvM*w,2<7>mMmtmm\z., wasy- 1**301 
t, mi, ^2o^5->F7>-hG2i, Gmzm^.n 

[0 0 9 3] ^U-HB301 <D^-miZ.\t, ^ 

AtH^STPTx, GND, ANT, R x T^ISlW <~.n2>„ U 

i^BBAWTJ^Tx, Rx, ANT, GNDttsfcfcjIA 10 
^^ANT^S^tCbT^gBtB^S-^Tx, Rx, GND 

■tfrnmnmh \zrnn $ n * . 

[0 0 9 4] <f>fl^£Ji302 tt^gBU-H«301 ©±BK: 
IS:tt^rLfcmi0^5>H7>-h (JgtffifflmS) G21 
£^rt£bTB£W-£>tU ^ ©<!>»;&/■ 302 \Z\t, |gl©* 
M^J^ISHttC, ffiffiS'&^SS2 4^iStt6tl^o 

[0 0 9 5] Sfc, ZJM£Ji303 tt<f>J#J&J1302 ©_k)l 
(clg^Stl, -e©ZJl^g303 #*fg 1 ©*j8s09©tg-a-J; 

[0 0 9 6] -f >tf-y>X^lsIg§3 3 tte 

ffiS5-&*B5 3 4t3&»«k±^9>H»304 ±<Df62<Dif^ 
>F7>-hG22<hnSI5U-HS301 ±©Jgl©y*7> 
F G21££c#-f -a* F U 7^ >«it^5^ 

J&J1303 , «±^5->H«304 »ORW-&ft*. 
[0 0 9 7] ^©ffl©li/j£tt?i§ 1 , K§2©JIM0!I 30 

tc^f.fcSK, &7^M*fFl, F20JB1, !S2 
®^7>Fyi^- FG21, Gn\Z&Z>&mffitsnmft-ffi 
AlilWTx, Rx, ANT, GNDfciffV>»a-T#att 

[0 0 9 8] £©£:£>, fi^CD7^;i/^*^F 1, F 2 

©fflsfpffl*flnw-r*c:t^flii^:s. sfc, mux 
±7$ v ^mmi^mmoAizmib^nrz-i > tr-^> 40 

[0 0 9 9] -r>t°-y>XS#IU?S3 3RD! 

{4ffl^-&«g&3 4«*aA*gB^^^ggAtB*4ffi J FT 
x, Rx, ANT, GNDtfit/^^T^-r-S^ttCj; 

ANT^^WT^^tT, #SF*3gP*®«T-SCli/&<, 
-f >fc:-y>X»-&I5]S§ 3 3 XttteffliE-g-iRK 3 4©i 

0, SR^^W^O^^XcD^^b^H^Clt^pJ 50 
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[0 10 0] ^BBAtt5**^Tx, Rx, ANT, 

GNDCD'fO^SA^^TANT^Sipt LT 1 11©^^ 

wtx, rx, GNMmmMmmzwimsn^fz. 

*, WfflASfTx, Rx, GND ©&&Bttrfafr& 

[oioi] (4) tuiami&mvmm 

mil, 12tt. #»91©*4©^i6Wte«*#am©Wi» 
0T&&, Hill (a) tt, *<0^jft»©K®BIT*t), 
12111 (b) UZrOV-i^-Av Pmz&Z¥-ffim$:*:tl 
^tlSLTI/^, Sfe, 012 (a) , (b) tt, ^-f^r 

[0 10 2] ft*. Sgl~*3O^j60!liS35:*OttKS 
4 ©*JS«Ttt, ftaRftttHFP a , 0 *»«7-f ^-A «y F 
B406 KKttl-r^*^^;^*^? 1, F2fflMtt«) 

mAffiWTx, Rx, ANT, GNDfCli#Jf2^ 

[0 10 3] T^fc-fe, •b75yj'/1y^-y4 0tt+ 
■fry 7406 *««W6tlfc-fe7-3y^a»#liS^6rit 

, 4 ) M£*7>FB402 SXKJgl, S2 0^5>.I«yi/ 

-hG3i, Gn\zm%.nrczM)&mm , *±^y>F 

J1404 ^SJE&S. 

[0 10 4] ^WU— H*JB*^JSKJB401 ©rS-Mffl 

Ctt, ^gBAm^^Tx, GND, ANT, Rx^tfS 
tl, *«y — F*/B*HW01401 fctt, •fuffifi-&^S&4 

setc fw^7>H»402 ©_h§i5{caii©^5 

> F 7 V- V G 3 1 S^-ffi b T Z Jgfife JB 40 3 »t 6 n, 

>tf-y>x^iiii^4 4*t^tt&n^>. -f >tr 

4 4 tffiffig5'&*BS4 4 taWFBlC 

* n t it 3? $ wt&m izm Vf & tit V» « o 

[0 10 5] ffiffl»frlW»44H:«*>Biy9>I ! 
B402 ©±S|5©^l©^7>F-7"^-hG31SW-r^X 
hUy^M>ifiA»5i«0, -C > If— ^>X»-&I1I6 
44BI1 ©^5 > F^k- F G31 t*±d/9 > FB40 

4 ©±s izmw % ntcm 2 © ^9 > f -7" f G32 

-t<£X F U y y^-f >#li£#> SfiicS„ 

[0 10 6] «±^9>FB404 ©_hg|3iC«y 

<<*T—r\*j FB405 58««W6n, K»7-f ir— Ay FB40 

5 (C*tBT«.#7i'^^* : ?F 1 , F2©t&iWtt«iD« 

[0 10 7] m%M* 011 (b) t*3ViT, ^UAtHtl 
SS^FTx, Rx, ANT, GND^iffiM-gr^S&4 4(Cg^ 
StlfcrtflBSElWHf o. 0iC TTxj , TRxj , 

r<f> j , TANTj , TGNDj ©§iBytB-^£<J;£ttT^ 



(10) 
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It 



<5 o 

[0108] Eii2 (a) , (b) \mmmm^ 

a, (3t7^MifFl, F 2 toftiti§-enf 
ft^LT^S, EJ12 (a) tt, 7 -f F 1 ffjtc{i 

ffi*E-&*l»4 4<£ati»U. 7^M*f F 2ffl(C-f >fcf 

12 (a) JCiJ^T, X^l^^F 1 ©JgtMtGnd, A 
IS*?, A 2 W^^n^nrtSB^SS^ a, (3© TG 
NDJ , TTxj , r<f> j izWtmzn&o 
SHF F 2 C9ffiite«SGncl, B 1 SB?, B 2 ^/^tl-^'tl 
figBSM^cv, /3© TGNDJ , rRxj , TANTJ \Z 
tSicStlSo 

[0 1 0 9] £StC, 012 (b) tt. 7-fMifF 1 
■?F 2«(Cfeffiffi^^g&4 4 £^irr£*§-&£^bT^ 

<5o 012 (b) fC&t^T. y^ji&m^FKDmmG 

nd, AlSfiHf, A2^^n^tl|*lS15««^a, 0 
CO TGNDJ , TTxJ . f ANTj (Cffci^tlSo f<Z$$. 
yj)l?mTF2<vmmmGnd, BIS?, B2«^ 
■etl^nrtgBfe^-? a, /3 C5 TGNDJ , fRxj , 
r<f> j fcfiMfcsns. fc*5. *©te©«*H:m l ~SS-3 

[0 110] ^CO<tpfCbT, *5PJ©fil4©iyEWC 
«4»iS[S§fc«tn«, Hl-J 3 Rl, -f>k:-^> 

SSKiSi^a^aPXm^jSI^Tx, Rx, ANT, GNDit 

tiis nfc^MS? «5§7 ^ j^if f i , f 2 
sick: «- 6 ns. 

[01 1 1] ^©fc«0. at«affirtlHg©ttflj*ft»m:«k 

\zmtL \zmif <-> ritz numm^ a ^n-m xm^m^ t 

x, Rx, ANT, GND(C^$tlfcF*3gS^^/3 

3, ffi**^«»_4 4't>h5y7 r BIS2 5#*aifc7 
-fWifFl, F 2 ^tJ^TItetfc 

So 

[0112] ^ntccki9, &mmmmmm&\z&t>&rz 

^K#i£i§©fllffltt£ii5aD-2> c itf»nriBfc»:*. ft*., 
mtflAif'Tx, Rx, ANT, GND(cM8>JG9Atjs 
[0 113] -©fcao, SWff^coATJ, ffl*8P5H»» 

[0 114] 

[«9*§©#>jH:] K±iSBJbfeJ;5ic, #fSBJ©Sll©# 



[0 115] Z\CDfcSb, yjJVjrm^-VXVLMffiPWM? 

[0 116] *58W©»2©4)-ift«K«fcn«, 7 

10 ^;!/*3lt?*»ttL&«SU»nic, S«MJSft 

'[0 11.7] *»W<Z»JB3©4J>jft»K:J;ntf, 

# 7 * ^ © y ? > H s fc« SHftaww-ffi Affl * 

[0 118] ^Atti77SS^©4'©^aA^S® : ? 

$i*cLT i »©^gBm*^^ffi^»«)(ciaB$ 
»g§©^ >T-^->x©#s<b*0-g> t&psmttez>o 

[0 119] is<E>lz, *5gW©»4©4)-ift«fcJ:n«. 

ibsi**?^^ Am ti^? \zmwi $ nfc rtasssassa 

[0 12 0] H©fcJe>, *IS®ft«^©ffiffl*fr^tCi; 

e at7^ )v$>m^- t-r* ^ t^Bi^t^ 

40 »Sf^Mt5^t^T§, ^©AS^SKjgb. 3 
X h{SM^tc^TSo 
[0 12 1] #fgiK©f[U~fM©#^lcJ;n 

£feS„ 

[0 12 2] $etc, *58W«D»jSai©«j&&1SKlJ:tl 

50 w^jiw»*gp^iMtasnso ^©fcso, 



(11) 
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mm &®mmm&ft m\zM®&ts c t <t & * 

-#-fc*n*:iHIIJi«»«*©JODlft«K:, - 
[0 12 3] JitifCfcO, HISS PS^ (cog-, 

mu^m^&nmmjzmwL'D^, -en* i t3©/t>> 

mil *5£m\z&2>ftmmommm (wd t& 
[H2j *fgwte«*4)-«£jgojsa!ig (*®2) t» 

[04] ^weim l ©^MMfc«*#««©fci£igT 
[15] #^J©&«JiWC^S#^©ffiJ£i&§li0T 
tB 6 ] #389! ©# 1 ©IWfiWc«S#«S©JBBfcIg 

[0 7 ] *%hjcd^ i <DmMtmztozft&&<Dmf&j:n 



20 



0 (-¥-©2) 

[a 8 ] #3293©* i <Dmmmz&%>ft$i!®<DMi&j:m 

0 (-€-©3.) T&£„ 

[0 9] *5S^©^2©*JfiWKl«*»jftlB©«lS0T 

[010] *5§^©^3©H3fi0iJiC»^^jS^©#|^0T 

10 [012] *««^*4<D^*«tC«*»«SgO*JSRM 
[013] ffi*«fc«a»«»oKWHT**. 
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